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II. KNOW YOUR FAR.M* 
I. INTRODUCTION 
The fertility of the soil is to agriculture what money is to the 
banking industry. Systems of cropping followed in the past have 
caused enormous losses of this fertility through erosion and plant 
food removal. If these losses continue, it will doubtless become 
more and more difficult for those who farm the land to maintain 
desirable standards of living. 
One of the first steps in bring'ing about more ~tficient use of land 
is to get those who till the soil to more fully realize its present con-
dition and to increase their knowledge and interest in some of the 
more important things that might be done to prevent further loss-
es and to repair the damage already done. Without the active co-
operation of every individual who farms the land it is going to be 
practically impossible to entirely stop the serious decline in pro-
ductivity which the farms of the state are now undergoing. If 
this trend is not checked, those who farm the land in the future 
are i:oing to be the greatest losers. because it will be necessary for 
them to make a living on land that has a lower level of fertility 
than that which exists at the present time. 
This places a direct responsibility upon the shoulders of the 
4-H club boys and girls because they are destined to be the leaders 
in their various communities in solving the farm problems of the 
future. In order to better prepare themselves to meet this chal-
lenge, every 4-H boy and girl should gain a practical knowledge 
of the soil as it is at present, together with the forces and practices 
which have caused its depletion, and those practices which will 
maintain or increase its present productivity. The best place to 
gain this knowledge is on the land with which they are now most 
familiar and are most vitally interested in-the farm on which they 
live and depend on for their present, and probably their future, 
livelihood. 
This circular is designed to help boys and girls become better ac-
quainted with the soil of the farm on which they are now living. 
By doing this they will know better how to handle this soil so it 
will return to them a more adequate living. At the same time they 
should be able to maintain its present productivity and possibly re-
store some of the losses which it may have suffered in past years. 
•This circular was prepared by 0. T. Coleman, Extension Specialist in Soils, in Collabora-
tion with E. T. Itechner, State Club Agent. Acknowledgment is given to A. W. Klemme, 
Extension Specialist in Soila, for the preparation of Chapter III ; to W . R. Ta•cher, 
Extension Soil Conaervationiat, for the preparation of Chapter VI ; to John Falloon, Extension Soil Conservationist, for the preparation of Chapter V ; and to John F~rgueon, 
Extension Soil Conservationist, for the preparation of Chapter IV. 
4 MISSOURI AGRICULTURAL EXTENSION SERVICE 
II. MAKING BASE MAP OF FARM. 
Object of Exercise a.nd Materials Needed. 
This exercise is to teach members of the club how to make a base 
map of a farm and the use of proper symbols to show the location 
of buildings, fences, lanes, roads, draws, streams, ponds, swamps, 
trees, and other objects on the land. The map, when completed, 
will serve as a base map for making additional maps for use in 
Exercises III, IV, V, VI, and VII. In making this map you will need 
a tape measure (preferably 50 feet long or longer); foot ruler, field 
board about 10 inches by 12 inches in size made of smooth, light 
material such as stiff cardboard, pressed wood, or beaver board; 
two rubber bands; a hard lead pencil (preferably No. 4 or 5); a 
rubber eraser, and several sheets of good bond paper 8! x 11 ·inch-
es in size. 
Measuring Length of Step 
In order to measure distances as easily and accurately as pos-
sible, you should first determine the average length of your step. 
Probably the best way to do this is to set a stake in a field of about 
average slope and smoothness and measure off 50 feet, either up 
or-down hill from it and set another stake. Then walk with nat-
ural stride from one stake to the other and then back to the stake 
from which you started, counting the total number of steps taken 
in covering this distance. In doin1e this, you will have traveled a 
total of 100 feet. By dividing the 100 feet by the total number of 
steps you took in going from one stake to the other and then back 
again, you will have the average length of your step. 
For insJance, if you took 50 steps in going the 100 feet; the aver-
age length of your step is 2 feet (100 -:- 50 = 2). If you took 45 
steps, the average length of your step is about 2t feet. (100 -:-
45 = 2%). If you took only 40 steps, the average length of your 
step is 2! feet, (100 -:- 40 = 2!). 
After you have determined the length of your step, record it in 
the proper blank on page 32 of this circular, and on your base map. 
Determining 8ca.le to Use in Making Map. 
Example 1.-Since the map forms · in the back of this circular 
are only about 4 inches square, you should draw your maps on sep-
arate sheets of 8! x 11" paper and use a scale that will allow all 
yonr farm to be shown on these sheets as large as possible. For 
instance, if the greatest north and south, or east and west, distance 
on your farm is not over t mile, let 1 inch equal Ys2 of a mile- (10 
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rods or 165 feet). By using this scale, a square 40 acres would 
make a map 8 inches square. 
If the greatest north and south, or east and west, distance is be-
tween t and ! mile, let 1 inch equal Yi 6 mile (20 rods or 330 feet). 
If there are 160 acres in your farm and it is in the shape of a 
square, your map will still be 8 inches square. 
If the greatest north and south or east and west .distance on your 
farm is between ! and 1 mile, let 1 inch equal i mile ( 40 rods or 
660 feet). Should your farm contain 640 acres and is in the shape 
of a square, by using this scale each side will again be 8 inches 
long. 
In case your farm is not in the shape of a square, you must de-
termine the greatest north and south or east and west distance and 
determine the scale that will allow you to make as large a map as 
possible and still show the whole farm on an 8 by 8 inch square. 
For instance, your farm might contain 240 acres and either be 
in the shape of a rectangle or an L. ln either case, it would be well 
for you to let 1 inch on the map equal i mile (40 rods or 660 feet) -
You will note, however, this diagram will not cover your whole 
page. In such instances, it is more desirable to put the map or dia-
gram of the farm as near the center of the page as possible. 
Ma.king Map.-The following example will give you some idea 
how the map of your farm should look when it is completed. You 
will note it shows the different fields, the kind of fences, and the 
location of the buildings, lanes, pond, orchards, etc. This map, 
however, is only about one-fourth as large as the one you should 
draw. 
Should you already have an outline map of your farm, or know 
the length of each side and that each corner is square, you can 
draw the outside boundaries before you start making measure-
ments. If it is possible to do this before you go to the field, it will 
save you quite a lot of time. It will also be much easier for you to 
draw this outline map at home rather than in the field. 
In drawing this map, and the maps needed for the exercises that 
follow, always let the top of the map represent north. Whether 
you already have a map or not, you should begin at one corner of 
the farm, mark this point ''A'' and then proceed along the out-
side fence line from there, counting your steps as you go. When 
a fence, field boundary, lane, road, draw, ditch, swamp, trees, or 
other point or area which should be shown on the map is reached, 
mark them with the proper symbols as shown in the diagram above. 
Determine the location by number of steps, or distance traveled 
from the last point you marked. 
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After the boundaries of the farm have been traversed and the 
field divisions and other points of interest are designated by the 
proper characters, each field should be handled in a similar way. 
Where fields are small enough to see across, it may not be necessary 
to go completely around them. Where they are too large, or hilly to 
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see across and there are points or areas in them that should be 
shown on the map, it may be necessary to make trips through them 
to properly locate these points. If you have a field similar to the 
one shown in the diagram below, with a crooked fence or certain 
points in it which should be designated, it may be necessary to trav-
erse it to properly locate the boundary. 
I 
I 
I 
I 1------
For instance, in determining the location designated by the let-
ter F on the western boundary of the fi eld, it would be necessary 
to step off the distance between E and F and F and G. Likewise 
it may be necessary to determine the distance from H to I and I 
to J to properly locate the head of the gully shown and from K to 
L and K to l\f to locate the pond. If, however, these points can be 
seen as the field boundaries are traversed it may be possible to prop-
erly locate them at this time. For instance, from E to B is the same 
distance as from F to G, and from B to G is the same distance as 
from E to F. Likewise HI equals BJ; IJ equals HB; and KM and 
LC are equal as are KL and MC. 
When all the boundaries and various points ·of interest are care-
fully located, be sure they are designated on the map by the prop-
er symbols. 
Making · Maps For Future Exercises 
After the base map has been completed and the field boundaries 
and other points properly designatPd, five direct copies of this map 
should be made at home before the date of the next meeting. (See 
suggested legends and map arrangement at end of circular). These 
maps will be used later in your club exercises._ 
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III. MAPPING THE DIFFERENT CLASSES OF LAND ON THE 
FARM 
How to Determine the Different Kinds of La.nd 
The adaptability of land for agricultural use is largely deter-
mined by its fertility and topography. Soil fertility is the term 
used to cover the qualities, properties, and conditions which im-
part productivity to land. 'l' his can be estimated by observing the 
depth, color and texture or fineness of the surface soil, and the 
character of subsoil. The surface soil refers to the dark surface 
layer which contains the greater part of the organic matter and 
nitrogen. It may vary from a few inches to a foot or more in 
depth. Usually soils with the deepest surface soils are the most 
productive land. · 
The ability of land to produce crops can also be judged some-
what by the color of its surface soil. Usually, land with well-
drained, dark to black soils have the most organic matter and are 
the most productive. ·Land with red to dark brown colored soils 
are usually next highest in organic matter, and are next to dark 
to black soils in fertility. Land with yellow and gray surface soils 
are lowest in organic matter and lowest in productivity. 
Ninety-five per cent· or more of most soils consists of small rock 
particles. The larger ones are gravel and sand, the next smaller in 
size are the silt, and th.e smallest are cla\y particles. All soils con-
tain varying proportions of sand, silt and clay. '.l'he sandy soils 
feel gritty and will riot stick together when wet. Stlty soils feel 
velvety when rubbed between the thumb and forefinger while clay 
soils, when wet, have a sticky feeling. The sandy soils are usually 
not as high in erganic matter as silts and clays, and are normally 
less productive. Silts and clay soils also have the ability to hold 
more water than do those classed as sandy. Soils with open sub-
soils are not so subject to drouth as are those with the heavy tight 
clay subsoils, and are normally more productive. 
Tilth refers to the ease with which land works.. A good seedbed 
is more easily prepared on those soils havin!l good tilth. 
The degree or steepness of slope is one of the most important 
factors in determining the amount of erosion occurring on land. 
Because of this, land with steep slopes cannot be used extensive-
ly for inter-tilled crops without suffering heavy losses from water 
erosion. On the other hand, some of the level lands that have a 
tight subsoil and are poorly drained ma,y be so badly leached as 
to be low in available plant food. Furthermore they may be so 
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wet as to be unsuited for the more important crops commonly 
grown in the community. Most farms are made up of two or more 
classes of land. 
On the basis of the factors mentioned above, Missouri farm lands 
may be grouped into five classes. 
Class I Land 
This class of land consists of the very best in the community. To 
be placed in this class Jand must be: 
1. High in fertility, producing 40 bushels or more of corn per 
acre, or the equivalent in other crops, in normal crop years. 
2. Adapted to a wide variety of crops. 
3. Dependable, seldom fail to produce profitable crops. 
4. Deep, open, dark to dark brown, well-drained land. 
5. Not easily damaged by continued cultivation. 
6. Dark to dark brown in the surface soil and be open and mel-
low in both the surface and subsoil, not over 10 per cent in slope, 
and the bottom lands open and well drained and not subject to 
serious overflow. 
Corn and wheat on Class I land. 
Class II Land 
This land is slightly less desirable than Class I land in several 
respects, but still represents good farm land. Its distinguishing 
features are: 
1. Ability to produce from .30 to 40 bushels of corn µer acre, or 
the equivalent in other crops, in normal years. 
.. 
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2. A somewhat narrower range in crop adaptation than the Class 
I Land. For example, some of this land will not grow alfalfa 
successfully without soil treatments. 
3. Range from nearly level to ten per cent slope. 
4. Red to brown or dark in color and free of stones or other Qb-
structions. 
5. Suited to continued farming under good management. 
Class III Land 
Class III land is rarely above medium m fertility. Its disting-
uishing features are as follows: 
1. Produce from 20 to 30 bushels of corn per acre or the equiva-
lent in other crops in normal seasons. 
2. Loses its crop yielding ability rapidly under continued cultiva-
tion. 
3. Will not produce such sod forming legumes as red and sweet 
clover and alfalfa without soil treatments. 
4. Requires soil improvements, such as liming, fertilization and 
conservation measures to obtain profitable yields and to pre-
vent erosion. 
5. Ranges in slope from nearly level to as much as 15 per cent. 
6. Is relatively · free of surface obstructions, such as stones and 
bowlders. 
Diversified farming on Class III land. 
Class IV Land 
This is the lowest class of land used for the production of culti· 
vated crops. This class is made up largely of the gray river and 
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creek bottom soils, and the light colored uplands. It has the follow-
ing characteristics: 
1. Is very low in fertility, producing on an average less than 
20 bushels of corn per acre. 
2. Has either a tight subsoil, or contains large quantities of 
stone, sand and gravel, either of which cause susceptibility to 
drouth. 
3. Declines very rapidly in productivity under cultivation. 
4. Is very uncertain as to crop production. 
5. May be hilly to steep in slope. 
Class V Land 
This class of land represents areas on the farm generally used 
for permanent pasture or timber. It is undesirable for cultivation 
bP,..:ause of one or more of the following conditions: 
1. Low fertility. 
2. Steepness of slope. 
3. Erosion damage. 
4. Poor drainage. 
5. Difficult to operate with farm machinery. 
6. Stone content or rock out crops. 
Class V land is unsuited for · cultivation. 
Making Map Showing Different Classes of Land on the Farm 
Examine the soil in each field of your farm and determine the 
class '>r classes present in each of them on the basis of the descrip-
tions given. As yo'u do this make a light .line on the outline of 
your farm which you have previously copied to show the approxi-
mate boundaries of each land ciass. Put figures on each area out-
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lined on map to indicate the class to which you feel each area belongs. 
When you have finished doing this designate the location and extent 
of each land class on the farm by cross hatching or drawing lines 
through them as is shown below. 
D Class I Land ~ Class IV Land 
n Class II Land 
• 
Class V Land 
§ Class III Land 
IV. MEASURING THE SLOPE OF LAND 
Steepness of Slope Aft' ects Soil and W a.ter Losses 
Soil and water losses from land depend chiefly upon the amount 
of. water which fails to enter the soil and the speed with which 
this water flows over the land. The steepness of the slope more 
than any other one factor determines the rate or speed with which 
this water flows. 'l'o demonstrate this fact, pour a small quantity 
of water on the top of a table which is setting absolutely level. Ob-
serve the slowness with which the water leaves this level surface. 
Then tilt the table slightly so the top forms a slope and repeat the 
operation of pouring water on it. Notice the speed with which the 
water leaves the i:iloping surface. 
Increasing the slope of the table top causes a corresponding in-
crease in the speed with which the water runs off of it. As the 
slope of the land increases, therefore, we can easily see that the 
flow of runoff water will increase, and the faster water runs off 
the land the more of the fertile top soil it is able to carry down 
to the creeks and rivers. 
The steepness of the land in each field on the farm, is important 
in determining how rapidly the soil will wash away. Slopes are 
generally measured by determining the difference in height between 
the, top and bottom of a hill or slope. 
Methods of Determining Per Cent of Slope 
It is not necessary to use an expensive instrument to measure the 
steepness of slopes. If an instrument such as a farm level is avail-
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able, however, more accurate measurements can be made. The 
farm level consists of a bubble tube attached parallel to a small 
telescope and mounted on a base plate. The base plate is screwed 
on the top of a tripod. By observing the bubble and using the three 
levelling screws on the base plate, the telescope can be maintained 
absolutely level while being turned in any direction. A working 
knowledge of this instrument is necessary befor e its use should be 
attempted. 
If care is taken, slo.pes can be measured by the simple water glass 
method illustrated in Diagram # 1. 
Diaoram *I 
...._ 
In using this method it will be necessary to first determine the 
height of your eye above the ground in feet and inches. To do this, 
stand naturally on level 2"round and have someone measure from 
your eyes to the bottom of your shoes with a tape measure or yard-
stick. 
After this is done set a stak e at a certain point on an average 
slope in the field. Call this point A. Then take a: large clean thin 
walled water glass (or beaker ) which is made of clear glass, and 
fill it approximately two-thirds full of water. Go slowly down 
the slope until you locate point B. This is t he point where your 
f eet are when the line of sight strikes the ground at A as you sight 
over the level surface of the water in the glass when held in front 
of the eye as shown in Diagram #1. Drive another stake in the 
ground at this point and measure the distance or length of slope 
from B to A, either by counting your steps or measuring with a 
tape. (Caution: If you s.tep off the distances, you may use the same 
average length of your step as determined in Exercise II). 
· Since slopes are measured in per cent, the slope of the land meas-
ured in the above manner would be found by dividing the height of 
your eye (H . I. ) by the length . of slope. For example, if your H . 
I . was measured and found to be 5 feet and the distance from B to 
A was measured and found to be 100 feet, then the slope of the land 
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would be 5 per cent, or 5 feet fall in 100 feet of distance. If the 
distance from B to A was only 50 feet, the slope would be 10 per 
cent, or 10 feet fall in 100 feet. 
The water-glass method of measuring the slope of land is the 
simplest method which can be used, but unless extreme care is tak-
en, it is not very accurate. There are a number of inexpensive, 
easily made homemade levels with which slopes can be measured 
more accurately. A few of the more common ones are (1) the 
triangular wooden frame, (2) the rectangular wooden frame, and 
(3) the iron pipe. 
Ph.imb bob 
The triangular wooden frame, as shown in Diagram #2, uses a 
plumb bob to determine when the bottom cross piece is level. A 
level surface is defined as a surface which is perpendicular to a 
line made by a plumb bob at any point on the surface of the earth. 
When the upper end of the triangular frame is placed on the 
ground as shown in Diagram #3, with the other end downhill, and 
the downhill e1td is raised until the plumb bob is hanging straight 
down the middle of the upright piece then the bottom cross piece is 
level. (Caution: In construe ting this level the upright piece must 
be square with the bottom cross piece). 
By measuring the distance from the end of the downhill leg to 
the ground surface, the slope of the land can be determined. For 
example, if the leye] frame is 10 feet long and the d 'stance which 
we will call H (see Diagram #3) from the end of the downhill leg 
to the ground is 1 foot .. tht>n the slope would be 1 foot in 10, or 10 
per cent, or 10 feet fall in 100 feet. It would be more accurate if 
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ten different measurements were taken in succession down the 
slope, and the total fal1 in feet and inches for the whole 100 foot 
distance determined by adding the ten different measurements at 
H. 
The rectangular wooden level is the most popular of the home-
made wooden levels. The· frame is made in the form of a rectangle 
and an ordinary carpenter's level is fastened securely on top of 
it. (see Diagram #4) Both legs of the frame must be same length 
Carpcnhr'1 L<wl 
' : . 
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,/ , 
, 
1"•6" , , 
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-to 
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..-~~~~~~~~~~ 10'- OH ~~~~~~~~~~~-+ 
Dia~Gm #·4-
and square with the top of it. This level is used in the same man-
ner as the triangular wooden frame with the plumb bob as de-
scribed above, except the bubble in the carpenter's level attached 
to the top of the frame determines when the frame is level. (See 
Diagram #5). 
" 
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After constructing the triangular or rectangular wooden frame 
they should be tested as follows to see if they are true: Set either 
upon two points which the level or plumb bob shows to be level; 
then change ends (place one end where the other one was and the 
other where the first one was). If the plumb bob, or bubble is still 
level, the wood frame is correctly made; if it does not show level it 
is, therefore, out of adjustment. In correcting it adjust for half the 
amount it is out of true. For instance, with the rectangular wood-
en frame put something under one end of the carpenter's level 
(possibly a thin piece of board or cardboard) and for the other 
half of the error, slip a piecP. of board under one of the legs. Re-
peat the process until adjusted. 
j 
An iron pipe level is made out 
of galvanized iron pipe and two 
short pieces of glass tubing. (See 
Diagram #6) . 
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reading of the several slopes on each field and then determine the 
avenge of these slopes readings and develop conservation plans 
on the basis of this average slope. 
In order to keep a permanent record of the slope readings, the 
map you have drawn should be used and the slope readings indi-
cated on this map with arrows vointing the direction of slope (See 
Diagram #8) . The average slope for each field is then determined 
by adding the different slope readings, dividing the sum by the 
number of readings, and writing them on the map in a circle in the 
upper right hand corner of each field as illustrated by Diagram 
#8. 
The degree of slope should be determined wherever there are 
abrupt changes in slope, and enough readings taken to arrive at a 
fairly representative average slope reading. On larger fields or 
those having several different slopes, not less than three slope lines 
should be run, while on uniform slopes, or small fields, one slope 
line determination should suffice. 
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V. MAP SHOWING EXTENT OF EROSION 
Factors Determining Extent of Erosion 
The amount of erosion is closely associated with the kind aPd 
density of vegetative cover, the kind of soil and the length and 
steepness of slope. 
In the early days our land was covered with a dense growth of 
trees or grass. Each year the litter from the forests and the grass-
es remained on the land. The decay of this material added humus 
or organic matter: which absorbed large amounts of rainfall. This 
process was one 0f soil formation and building. 
The period since our ancestors began farming the virgin land 
has been one of soil destruction and depletion. The forests were 
removed and the prairies plowed and planted to cultivated crops. 
The change in the use of land resulted in the removal from the soil 
in contrast to nature's system of returning all growth to the land. 
As the fertility of the soil became lower, crops grew less abundant-
ly. This reduced the amount of vegetative cover and when coupled 
with the cultivation of crops planted in rows, often running up and 
down the hill, the amount of runoff from the rains was greatly in-
creased. This runoff carried away large amounts of topsoil which 
contained large amounts 'of humus and plant food. The soil re-
maining after each hard rain was less absorptive than before. All 
of this caused the rate of erosion to be greatly increased and it 
continues to increase except where control measures are put into 
practice. 
Deep soils high in organic matter absorb more rainfall than shal-
low soils low in organic matter. Subsoil characteristics also have 
an important relation to water absorption and runoff. Clay par-
ticles swell when they become wet. This swelling causes soils with a 
heavy clay subsoil to become relatively impervious to water which 
causes greater runoff than is the case with soils having an open 
porons subsoil. 
The longer the slope the greater the total volume of water which 
runs off. The steepness or degree of slope affects greatly the rate 
of runoff. The volume of the water and the speed with which wa-
ter moves determines t!J.e amount of soil it will carry. The volume 
of water and the speed with which it moves is greater on the low-
er parts of slopes. This causes more surface soil to be washed 
away near the bottom of the slope than at or near the top. Because 
of this the depth of surface soil may be expected to be greater near 
the top of a slope than near tlie bottom. A decrease in the degree 
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of slope at any point along the hillside will, however, reduce the 
velocity of the runoff and cause a part of the soil to be deposited. 
Such deposits caused by a variation in steepness of the slope are 
Terraces reduce the length of slopes. By terracing the land and plant-
ing or seeding crops on the contour with the terraces, soil erosion losses 
are reduced to about one-fifth. 
often responsible for greater depth of surface soil at or near the 
bottom of the slope that at higher points on the slope. 
Measuring the Depth of Surface Soil 
The depth of topsoil may be determined by the use of either a soil 
auger or spade. If an auger is used, the soil drawn up by each bor-
ing should be placed on a sheet of paper or board in such a man-
ner as to indicate the exact depth from which the soil came. In 
most cases, a soil auger will not be available, making it necessary to 
use a spade or shovel. 
When using a shovel make a V-shaped hole to a depth of at least 
six inches or into the subsoil below the surface layer. Unless some 
of the subsoil is exposed in doing this it will be almost impossible 
to determine the depth of the surface soil. This method requires 
more work but shows the depth of surface soil more clearly than 
the auger boring. 
Topsoil differs from the subsoil by being darker in color, higher 
in organic matter, and usually lower in clay content. The depth 
to the subsoil will vary greatly depending upon the kind of soil, 
amount of erosion, etc. A study of thll general characteristics of 
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the whole soil section, from the surface down to a depth of 3 or 
4 feet, may be made most easily along road banks or cuts. 
The Extent of Erosion 
Three classes-slight, moderate, and severe-are used to indicate 
the extent of erosion for the purpose of making an erosion map. 
These terms represent the amount of soil lost in terms of percent-
age of the original depth of the topsoil. 
The term "slight erosion" applies to areas which have lost less 
than 25 per cent of the original topsoil. The areas that have lost 
25-50 per cent of the topsoil classify as ·'moderate erosion.'' It 
is in the advanced stage of this class that small, finger-like gullies 
By seeding or planting crops on the contour the soil erosion losses are 
about one-half of the loss experienced when the crops are seeded or planted 
up and down the slope. 
generally begin to appear in fields. The hazards of production in-
crease and crop yields decline sharply as the degree of erosion be-
comes greater. 'l'he "severe erosion" class includes areas which 
have lost one-half or more of the topsoil. Gullies become pro-
nounced on most soils about the time three-fourths of the topsoil 
has been removed. 
'l'he effects of previous cropping systems. kind of soil, and the 
length and degree of slope upon the extent of erosion should be 
carefully studied on each field on the farm. 
22 MISSOURI AGRICULTURAL EXTENSION SERVICE 
Making a Map Showing Extent of Erosion on Fann 
A study of the depth of soil on comparatively level areas of land 
that have not been cultivated, to determine the original depth of 
the soil, is the first step in finding out the amount of Roil erosion 
that has taken place on a farm. After examining any level virgin 
areas on a farm-fence rows that have never been plowed, school 
or church yards, cemeteries, etc., .estimate the original depth of the 
surface soil as closely as possible. When this has been done begin 
work on the map by finding the depth of soi l at the top of a certain 
slope. Measure the soil depth at frequent 'ntervals down and around 
the slope. Compare the depth of topsoil at each location with the 
depth at the top of the slope. On your map indicate the areas on 
which ''slight,'' ' ' moderate' ' and ' 'severe'' erosion has occurred. 
After completing the study of the extent of erosion from the top to 
the bottom of the first slope, beg·in at the top of another slope and 
follow the same procedure. Continue until all the land on the farm 
has been classified as ''slightly,'' ' 'moderately ,. ' or ''severely'' eroded 
and these areas shown by lines and cross hatching on the ''Map 
Showing the Extent of Erosion on Each Field of the Farm'' at end of 
circular. 
VI. MAKING A LIME REQUIREMENT MAP 
The Value of Limestone For Crop Growth 
The use of limestone is profitable on lime deficient soils because 
it will (1) increase crop yields ; (2) make possible the growth of 
more different kinds of legumes; (3) improve the quality of the 
feed produced; ( 4) improve the tilth of the soil ; ( 5) make it pos-
sible to maintain soil productivity in a more practical way, and 
(6) simplify soil erosion control. 
Limestone when applied to land supplies calcium as a plant food. 
This improves the growth and quality of crops grown on the land. 
Limestone also reduces soil acidity which helps increase the avail-
ability of other plant foods in the soil and aids in the development 
of such beneficial nitrogen gathering soil bacteria as those whicih 
cause the information of nodules on the roots of legumes. 
Limestone Content of Soil Varies Widel~ 
Soils vary greatly in the amount of limestone th6.( contain. This 
variation is a result of the kind of material from which the soil 
was formed, the length of time the land has been farmed, the kinds 
of crops grown or the cropping systems used, and the amount of 
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leaching which has occurred. In some soils the surface has less 
limestone than the subsoil, while in others the reverse is true. 
Soils lose limestone through drainage water or the water that 
leaches or seeps through them and in the crops removed from the 
land. Results of field tests indicate a loss of about 500 pounds of 
Lime and sweet clover made this difference in a field of oats in Henr) 
County. No lime was used on the right while lime was applied on the left 
and sweet clover seeded on the whole field. 
limestone per acre per year through drainage and leaching. The 
requirement of crops for limestone is .shown by the fact that 67 
pounds are removed in a 50-bushel crop of corn and 60 pounds in ~ 
a 1-ton crop of red clover. 
Leaching is usually more serious on level soils, in which cases 
the surface soil requires more limestone. Eroded areas on differ-
ent fields are likely to vary widely in their limestone requirements, 
depending upon the degree of erosion and the variation in the lime-
stone requirement of .he surface soil and subsoil. 
The Limestone Needs of Crops Comm.only Grown in Missouri 
Crops vary in their requirements for limestone. Among the 
legumes, alfalfa, and sweet clover grow well only on soils well sup-
plied with it, while soybeans and Korean lespedeza will thrive on 
moderately acid soil. Barley usually requires more limestone for 
satisfactory growth than rye. Among the pasture grasses, Ken-
tucky Bluegrass seems more sensitive to limestone deficiency than 
red top. 
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In the following table the more important legumes, cereals and 
grasses are listed according to their lime requirements. Those re-
quiring the most limestone in each group are placed at the head of 
the column. While legumes, cereals, and grasses are classified sep-
arately, in general the legumes require more limestone for thrifty 
growth than do the cereals and grasses. The requirement for lime-
stoµe will be modified materially by an abundance of the neces-
sary piant foods in available form. Even though some crops grow 
well when a test shows the soil is dcid, the amount and quality of 
the crop is usually improved when limestone is applied to lime de-
ficient soils. 
Legumes OereaJa Grasses 
Sweet Clover Barley Kentucky Bluegrass 
Alfalfa Corn Timothy and Orchard 
Red Clover Wheat Grass 
Alsike Oats Canada Bluegrass 
White Clover Buckwheat Red Top 
Lespedeza Rye 
Soybeans 
Vetch 
Quality of Limestone and Fertility of the Soil Should be Oo:ilsidered 
When a sample of soil is tested for acidity the recommendations 
as to limestone application are made on the basis of material .ground 
or crushed fine enough so at least 90% will pass through a IO-mesh 
screen -one having 10 meshes to the linear inch or 100 meshes to 
the square inch-and a purity test of at least 95 per cent. This in-
formation on fineness and purity may be obtained from the pro-
ducer of limestone or from tests made on limestone samples sent 
to the College of Agriculture of the University of Missouri. If the 
purity is lower than 95 per cent, a proportionately larger amount 
of limestone should be applied. Also if less than 90 per cent of 
the crushed limestone passes through a IO-mesh screen more should 
be applied. 
It is desirable to . always apply limestone in recommended 
amounts. The test described below determines only the deiree of 
soil acidity. For this reason, it cannot be relied upon completely 
as the . basis for limestone recommendations. Field observation 
should always be made, comparing limed and unlimed areas as 
to the effect limestone has on the crops. On highly fertile soils less 
limestone is usually required for success than on infertile soils al-
4-H CLUB CIRCULAR 62 25 
though the test may show they have the same degree of acidity. 
Limestone in recommended amounts is considered a fundamental 
r equirement for the most successful and economical production of 
most crops. 
Making a.nd Tabulating Results of the Acidity Tests 
'fhe variations in limestone content of soils and in the lime r e-
quirements of crops for good growth and quality form the basic 
reasons for testing soils to determine the amount of limestone. The 
usefulness of the test will depend on how accurately the soil samples 
Illustrating two methods of taking soil samples. 
are taken to represent the area, how carefully the test is made, and 
how well the test is interpreted in terms of limestone requirement. 
Directions for taking soil samples making and interpreting the 
Comber test for soil acidity and determining limestone recommen-
dations should be obtained from Missouri Extension Circular #339. 
Making a Lime Requirement Ma.p of the Fa.rm 
Mark the location of each sample taken on the Lime Requirement 
or Acidity Map. Label each sample to correspond to the location 
from which it was taken. For instance, the first sample taken from 
field A should be labeled A-1; the second sample from field A, A-2; 
the first sample from field B, B-1 and so on. If the fields are num-
bered 1, 2, 3, etc., the location of the samples could be designated 
by A, B, C, etc.; such as 1-A, 1-B, 2-A, etc. 
After the tests are made, letters denoting the results of the tests 
can be written lightly on the map by the different locations. For in-
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stance, if sample A-1 tests neutral put a letter '' N'' by the loca-
tion of sample 1 in field A on the map. If the sample B-1 tests very 
slight put a "V. Sl" by the location of sample 1 in field B, etc. 
The other designations would be SI. = Slight, M. = Medium, St. 
= Strong, and V. St. = Very Strong. 
Wheu all the ttsts have been completed and all the locations of 
the samples have been marked to show the r esults of the test the 
Lime Requirement or Soil Acidity Map at the end of the circular 
should be lined or cross-hatched as designated on the map to show 
the r esult.s of the tests for the different areas on the farm. 
VII. MAKING A CROPPING PLAN FOR EACH FIELD 
Since you now have maps showing the class of land, the per cent 
of slope, the extent of the erosion, and the lime requirement for 
each field on the farm, it should be possible to work out the crops 
or cropping plans that will help materially in conserving the soil, 
improving the fertility and maintaining or increasing incomes on 
the farm . After carefully reading the following inform a ti on re-
garding the soil adaptations for the various crops and studying the 
table you should be able to determine the crops or cropping systems 
to which each field may be best adapted. 
Determining Adaptations of the Various Crops 
In determining the kind of crop or cropping plan for each field, 
one should first know the kind of land to which each crop is a-
dapted, the effectiveness of the crop in keeping the soil from wash-
ing away, and how often the more erosive and soil depleting crops 
might be grown in a rotation before serious erosion and soil deple-
tion takes place. The application of limestone, fertilizer or ma-
nure, or a combination of these may, however, increase the adap-
tation of certain crops to a field that would not now ,be recommen-
ded. 
Regardless of the cropping plan followed, there will be some loss 
from erosion, but a good eropping system, combined with the prop-
er use of soil treatments, terraces, grass waterways, contour plant-
ing, and possibly strip cropping, will reduce soil losses to a minimum. 
Intertilled crops like corn, cotton, and tobacco, or soybeans and 
sorghums when planted in rows up and down the slope will cause the 
greatest amount of erosion. They should therefore be confined to the 
more level land. Corn, cotton, and tobacco also require a soil at 
least medium in fertility for most profitable r eturns. Soybeans 
and sorghums do not require as high fertility for success but like 
other crops they will produce better on the more fertile land~ 
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The erosion on land planted to small grains such as winter bar-
ley, wheat, oats, or rye will average about half as much as with the 
intertilled crops mentioned above. Of the small grains, winter bar· 
ley has the highest fertility requirements and rye the lowest with 
_wheat and oats coming somewhere in between. In addition, it is 
The productivity of the land is more easily maintained when in pasture 
than when in cultivated crops. 
more important that the land on which winter barley is seeded be " 
well drained. The intertilled crops and small grains mentioned 
above do not have as great a need for agricultural limestone as do 
clovers and alfalfa, but the use of commercial fertilizer on them, 
will usually give profitable returns. 
The least amount of soil erosion will take place on land when 
it is in pasture grasses, alfalfa, sweet, red, or alsike clover, Korean 
lespedeza, or mixtures of these. It thus stands to reason that the more 
sloping the land, the greater per cent of it should be in these ero-
sion resisting crops or the more often they should appear in the 
ration. 
As previously stated alfalfa and sweet clover require a greater 
amount of lime for success than any other legume crops while red 
clover comes next and is followed by alsike clover, soybeans, les-
pedeza, and the va,rious hay and pasture grasses. The grasses dif-
fer considerably in their soil adaptations from the standpoint of 
fertility and drainage. Mixture of those best adapted to the soil 
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on various fields should be used. By studying Extension Circulars 
No. 335 and No. 358 one should be able to determine the mixture 
and method of seeding them that will best fit the different fields: 
Of the legume crops alfalfa also has the highest f ert ility r equire-
ment with red clover coming in second. In addition, alfalfa must 
have good drainage in order to be most successful. Sweet clover 
will grow on land that is comparatively low in fertility provided 
it is well supplied with lime. Alsike clover produces well on wet 
poorly drained land that is subject to overflow, especially the gum-
bo bottom land. 
Soybeans and Korean lespedeza are annual legumes commg from 
the seed each year and fit exceptionally well into one-year rota-
tions, with small grain. They are better adapted to soils low in 
lime than is alfalfa or clover. Since soybeans and lespedeza occupy 
the land only a portion of the year they should be grown in rota-
tion with the small grain crops. This will keep the land covered 
during a greater part of the year and r educe the amount of soil 
erosion. 
How to Apply Table of Suggested Rotations to Farms 
The following table takes into consideration the class of land or 
the productive capacity of each field, the amount of erosion that 
hsts already taken place on it, and the slope. The crops and crop-
ping plans given are merely suggestions. Similar crops may be 
substituted but in doing this make sure the crop substituted does 
not cause more erosion and fertility losses than these suggested. 
Also, if one can use fewer of the more erosive crops in the rota-
tion than is suggested or make a longer rotation with the erosive 
crops appearing less frequently, it will usually be that much better. 
Furthermore, it may be necessary to apply lime in order to grow 
red or sweet clover successfully in some of the suggested rotations. 
Instructions regarding the proper kind and use of lime may be 
gotten from Extension Circular 383. 
Alfalfa is not mentioned in the rotations shown in the table be-
cause the trouble and expense usually involved in getting a good 
field of alfalfa makes it advisable to leave a field in this crop an 
indefinite number of years. In this state alfalfa fields are not 
usually included in the r egular rotation but are handled as separate 
units. On the better well drained land, however, one might profit-
ably fit this crop into the rotation but it is usually more advisable, 
to select a field well adapted to alfalfa and leave it in this crop as 
long as it makes profitable yields. 
TABLE OF SUGGESTED CROPS OR CROPPING PLANS BASED ON KIND OF LAND, AMOUNT OF EROSION AND AVERAGE PER CENT 
SLOPE IN EACH FIELD. 
Amount Land C1888 of Slope Slope Slope Slope Slope No. Description Erosion 0-3% 8-6% 6-10% 10-20% Over 20% 40 bu. or better corn land. Fertile_, ___ s_l-'ig=-h_t ___ c-'-.c~.'-s...,G~,_c_10_. ___ c,,..,.c..,.,..s..,,G.,..c_1_0_. ___ c_._,s...,c,_ • ..,,c,...10_ ...,,.. __ -=SG=-• ..,,c,,.10_ ....,.G=-r_. __ -::P::-e_r_. ,,,P_as_t_. __ _ I. well drained, deep, dark, dependable Moderate C,SG,Clo. C,SG,Clo. C,SG,Clo.,Gr. SG,Clo.,Gr. Per. Past. land. --Se~v-e-·re-----c"'",s-c-,"'.c=-1,..o-.,-=G=-r-.---s=-.-=s-=G=-.-::c~10-.-.G=-r.---s-G=-.-:c:-::1-o-.,G-=-r-.----::S-::G-:L,-.-o-r-S-::-::G,-,C=1=-o-.--,W=ood-:-s-:P=-as-t-.---
30-40 bu. corn land. Sligbtly lesa Slight C.SG.Clo. C,SG,Clo.,Gr. C.SG.Clo.,Gr. SG,Clo.,Gr. Per. Past. II. productive and dependable than--=-M=-od~e-r_a_te_-......,,c-.s=-G-=-,c=-1=-o-.,-=G=-r-.---S=-,-::s-:G::-,-::C::-lo-.-.G=-r.--......,,S:cG=-.-=c:-::1-0.-,G-=-r.----::S-::G:-::L::-.-o-r-=G::-r-. ---w=ood-:-s-:P::--a-st. __ _ 
Cl888 I. Severe S,SG,Clo.,Gr. S,SGL, or SG,Clo. SGL. or SG,Clo. SGL. or Gr. Forest 20-30 bu. com land. About medium Slight C SG Clo Gr SGL or SG Clo SG Clo Gr Gr. Woods Past. III. in fertility. Soil treatments usually--M-od::_e_ra_t_e---.,-."':s-G-:'"c-1_0..:.::-G-r-:---S-G-L--'-: _o_r_G_r"''.--·--S-G-~-.-o-~.:..· -S-~-.C-lo-.--P-e-r.-P-as_t ______ F_o_r_es_t ____ _ 
needed. Severe S,SGL. or i>G,Clo. Gr. SGL. or Gr. Per. Past. Forest 20 bu. com or less. Lowest class Slight S,SG,Clo.,Gr. SGL. or SG,Clo. SGL. or Gr. Per. Past. Forest IV. in cultivation. Rather infertile and,---M=-=-od~e-r_a_te ___ S_.S_G~L-.--'----s=-OL=-.-o-r_G_r-.'----G~r-.-------W,,--ood--,-s_,,,P-as-t.---,,F,-o_res_t ____ _ 
uncertain Severe SGL. Gr. Per. Past. Woods Past. Forest Land suitable only for permanent Slight Gr. Per. Past. Woods Past. 1''orest Forest V. pasture or forest. Hilly, rough, rocky,--M=-=-od~<-·ra-te:-----::P::-e-r-. "P'"as-t.----=w==-ood-=,-s-=P=-as-t. ____ F_o_res_t------::F:-o-res_t _____ _,,,F,,_o_res_t ____ _ 
or wet land. Severe Woods Past. Forest Forest Forest Forest 
C.=Com, sorghum, cotton, tobacco, or other row crops. SG.=Small grains such as -wheat, oats, rye or barley. Clo.=RPCI, sweet, or alsike' clover. 
Gr.=Such meadow grasses as timothy, redtop, orchard graBS or mixtures of these with lespedeza and with or without clover for hay or pasture or both. S.=Soybeans drilled solid with grain drill. 
SGL.=One year Totation of small grain and Korean leaped~. Per. Past.=Land kept continuoualy in adapted pasture gr888es. Woods Past.=Land used for pasture that contains a fair stand of trees. For.,.t=Land that ia too rough or rocky or otherwise unsuited for cultivation or pasture and should be kept In a good stand of foreot trees. SGS.=One year rotation of small grain and soybeans. Thia rotation is not mentioned in the table hut may be used on the first or second grade and the le'sa severely eroded third grade land that drains well but does not have slope of over five or six per ce'nt. Winter barley or rye are usually the most satisfactory rirains to use in this rotation and the soybeans should be drilled in and harvE8ted for hay. 
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How to show Adapted Crops or Rotations in Each Field on Map 
of the Fann 
After the maps have been completed showing the kind of land in 
each field, its average slope, the amount of erosion that has taken 
place, the soil tests have been made showing lime requirement, and 
the adaptations of the various crops have been studied; the crops 
or crop rotations that best fit each of these fields should be determined. 
When this has been done, print neatly in each field of your map 
the crop or cropping system which you feel will most nearly con-
trol the erosion, maintain or increase the fertility of the soil and at 
the same time give the largest net income from the land. It will 
be an advantage to print the rotation in each field more in detail 
than is shown in the table. For instance, if the field belongs to land 
Class #III, has slight erosion and the average slope is between 0 
and 3 per cent, the suggestion calls for a rotation of C, SG, Clo., Gr. 
This would mean a four year rotation on this field with corn or 
crops similar to corn (sorghum, cotton, tobacco or other row crops) 
for one year. The following year the field would be in small grains 
as (wheat, oats, rye or barley). Red, sweet or alsike clover or a 
mixture of these with grasses would be seeded in the small grain 
and left for the two years. In case the field belongs to land Class 
#II, the erosion is severe and the average slope is between 10 and 
20 per cent, a small grain lespedeza rotation is suggested as one 
of the possibilities. Oats, wheat or rye could be used as small grain 
in this system, either with a volunteer vr new seeding of lespedeza. 
You will see by this that it is possible to designate the actual inter-
tilled, small grain, and legu1ue or grass crops to be used in the 
rotation on the various fields. 
This offers an opportunity to give more definite information on 
the actual crops or cropping systems to be used. For instance the 
C, SG, Clo., Gr., rotation mentioned above might be shown as a 
corn, wheat, red clover and timothy rotation; a cotton, oats, clover 
and timothy rotation; a tobacco, rye, sweet clover, and grass mix-
ture rotation; a soybean .(in rows), barley, red clover and timothy 
rotation; a sorghum, oats, alsike clover, timothy and red top ro-
tation, etc. 
The SGL rot1ation may be designated as a one-year rotation of 
oats lespedeza, wheat lespedeza or rye lespedeza. In determining 
the combination of crops to use in a rotation, keep in mind the soil 
to which each crop is best adapted, how it follows the previous crop 
in the rotation, seedbed preparation and time of seeding necessary 
for best results, together with the use that is to be made of the crop. 
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Ma.ps of Your Home Fann 
The following pages indicate a form for the maps that will be 
made. The maps will be drawn on 8! x 11" sheets of bond paper 
in order to permit a map large enough to work with and read easily. 
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BASE MAP OF FARM 
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MAF' SHOWING CLASSES OF SOIL ON THE FARM 
D Class I Soil ii Class III Soil 
-
Class II Soil ~ Class IV Soil 
II Class V Soil 
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MAP SHOWING DEGREE OF SLOPE IN EACH FIELD ON THE 
FARM 
D 
• 
0- 3% Slope 
3 - 6% Slope 
• Ovec 20% Slope 
6 - 10.% Slope 
l 0 - 20% Slope 
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MAP SHOWING EXTENT OF EROSION ON EACH FIELD OF 
THE FARM 
[J Slight Erosion-Less than 25% of original top soil gone 
Moderate Erosion-Between 25 and 50% of original 
top soil gone. 
Severe Erosion-Over 50% of original top soil gone. 
.. 
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LIME REQUIREMENT OR ACIDITY MAP OF THE FARM 
D No Acidity ~ Medium Acidity 
illIJlli Very Slight Acidity • 
Strong Acidity 
~ Slight Acidity ml Very Strong Aci'dityt 
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MAP SHOWING RECOMMENDED CROP OR CROPPING Pi.AN 
FOR EACH FIELD ON THE FARM 
After the base map of the. farl\1 has been copied on the map form 
below, study Chapter VII carefully and with the help of the maps _ 
.previously drawn and the table on page 29 determine the crops or 
cropping plan best adapted to each field on the farm. When you 
have done this insert the lettering or abbreviations in each field to 
designate the crop or cropping plan you have decided is best adapted 
to it. 
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REFERENCES 
1. B322 - Inoculation of Legumes. 
2. B349 - Soil Erosion in Missouri. 
3. B366 - Cropping Systems in Relation to Erosion Control. 
4. E315 - Commercial Fertilizers for General Field Crops. 
5. E335 - Seeding Meadows and Pastures. 
6. E339 - Testing Soils for Acidity. 
7. E358 - The Restoration of Bluelit'rass Pastures in Missouri. 
8. E383 - Using Limestone on Missouri Soils. 
9. Mimeograph - ''An Agricultural Classifica.ti-On of the More Im-
portant Soils of Missouri.'' 
10. Mimeograph - ''Use of the Farm Level.'' 
11. Bulletin - "Soil Survey of (Your) County," if available. 
OBJECTIVES 
Project Work Pla.n.-Each member will have as his objectives the 
following: 
a. To make a base map of the farm on which he is now living, 
showing fences, field boundaries, drainage, roads, buildings, 
etc. Copies of this b1:1.se map will be used in later exercises. 
b. To make a map, showing the different kinds of soil on this 
farm, giving a brief description of each and list the good 
and bad features . 
c. To make or provide the necessary simple equipment for 
determining the per cent of slope of each field and make 
a slope map of the farm. 
d. To measure the depth of surface soil on the uncultivated 
and cultivated fields; study the causes of the differences 
and make a map showing the amount of erosion that has 
taken place on each field. 
e. By testing samples of soil, determine the lime requirement 
of each field and indicate this on a ma,p of the ·farm. 
f. To make a cropping plan for each field, showing rotation 
of crops best adapted to the land and which will control 
erosion, improve fertility and help maintain income to the 
best advan.tag(;l. , . 
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Member's Record 
Naine--------------------------------- ------------------- -- A.ge-----~-­
CountY----------------- ------------- P. 0.-------------------------------
N aine of CoJDJnunity-------- ---- - ------ - --- - ,------ --_ -----_ - ---- __ --- - ---
N aine of Club-~--------------------------------------------------------
CoJDinunity Club Leader------------------------------------- -------------
Project Leader--------------- - ---------- - --,-----_ --·-------_ ----____ -----
Date Started------------------------- Coinpleted------------------------
Nuinber Meetings Attended: 
CoJDinunity Club Meetings.----------- - ----------------- -
Project Group Meetings---------------- - ------ -------- --
County 4-H Meetings or Events-------------- ----------
NuJnber of Fjeld Trips Tak~n-------------------------- ----- ---- - ----- --'­
Did You Exhibit Your Coinpleted Maps?----------------------------------
Where? ------·---- - ------------------------------------------- - - ---------
Nuinber of Deinonstrations Given by You, IndividuallY--------------------
A.s a TeaJD Meinber--- ----- 7 ------------------ ----~- - ------------- -------
What Special Club A.ctivities Did You A.ttend, Such as 4-H Club Cainps, 
State Round-up, etc.? -----------------------------------------------
---------~-----------------------------------------------------------
List any changes Jnade in your hoine farin cropping systeJD as a result of 
your club project -------------------- ----------------- --------------- " 
--- .--------------------------f--------·- ·--- - ----- - ------------------ --
Value ·of club rewards was ...................... . ... . . $----------------
Signed--~-------------------------- - --------------(Club MeJnber) 
A.pproved-Club Projeet Coinpleted 
Date--------------------- --.------------------------------------------' (Project Leader) 
I 
When your project is compl~ted and all maps accepted, fill out 
all of the above blanks and submit to your leader with a story of 
your club experierrces. In your story include the use made of the 
things learned in this club project and any interesting events on 
experienc~s. Be sure to attend your club achievement program. 
